Abstract. Photoelectric seven-color photometry in the Vilnius medium-band system is obtained for 87 stars down to V'13.0 in the Kiev proper motion eld KA 10 `= 1 3 7 , b = { 5 9 ]. The size of the eld is 1.4 square degrees. For each star, photometric spectral type, absolute magnitude, metallicity, a n d color excess due to interstellar reddening have been determined. These data, together with previous Vilnius photometry obtained in other seven KA elds at high Galactic latitudes, will be combined with radial-velocity measurements and available proper motions to yield space velocities and to investigate kinematical and chemical properties of the Galactic disk in the direction perpendicular to the Galactic plane.
INTRODUCTION
This paper is one of a series of papers in which photoelectric seven-color data in the Vilnius system are presented for the Kiev proper motion elds of the MEGA program (Kharchenko e t a l . 1994) aimed to study the Galactic structure along the main meridional plain crossing the Galactic center, the Sun, and the Galactic poles. Selected for seven-color observations were eight of the 47 Kiev elds (hereafter KA elds), each of 1.4 square degree size, which lie at high Galactic latitudes (j bj 60 ). The limiting magnitude of observations is B = 13.6 mag, down to which the original Kiev catalog of absolute proper motions (Kharchenko 1987 ) is thought to be complete.
In the paper by B a r t a si ut_ e (1999), Vilnius photometry was presented for 374 stars in four KA elds near the North Galactic Pole (NGP), KA 112, KA 113, KA 118 and KA 119. In the vicinity of the South Galactic Pole (SGP), previous observations were made for 203 stars in three elds, KA 159, KA 161 and KA 205 (Barta si ut_ e 1994) . Seven-color photometry of the fourth eld in this region, KA 10, which is the subject of the present paper, completes the photoelectric part of the MEGA program. The equatorial and Galactic coordinates for the center of KA 10 are: In Section 2 we describe the observing and data reduction procedures. A catalog of the photometry results (Table 1) is given in Section 3. In Section 4 we describe how the parameters of stars are determined from these photometric data, discuss their accuracy and give Table 2 in which the derived parameters are listed. Finally, a few concluding remarks are given in Section 5.
OBSERVATIONS AND DATA REDUCTIONS
Seven-color observations were made at Maidanak Observatory, Uzbekistan, in two observing runs, August 1996 (21 partial nights) and September 1997 (8 partial nights), using a single-channel, pulsecounting photometer attached to the 1-m telescope. The photometer was tted with a multi-alkali FEU-79 phototube operated at ambient temperature and an automated lter wheel containing a standard set of U P X Y Z V S lters used to establish the Vilnius medium-band system. The same photometer and lters were used in both observing runs. The diaphragm employed during observations had a diameter of 16 00 .
Integration times for each lter were set that the total star counts relative to sky achieved an internal accuracy of 0:01 mag or better in each lter. However, for the faintest of the program stars (V around 13 mag), this condition was not always ful lled in the ultraviolet lters U and P. Very long integration times, required for the faintest stars in these lters, were of no much help because of the e ects of atmospheric extinction variations, and, as a consequence, the measurements could not be maintained to the same degree of accuracy.
On each night, a pair of bright standard stars, separated by a wide range of air mass, were observed at 1{1.5 hour intervals to allow determination of atmospheric extinction coe cients for every moment of observations by Nikonov's method (Zdanavi cius 1996) . In 1996, a pair consisting of HD 197263 and HD 3556 was used, and in 1997, HD 159063 and HD 199598 were used as standard stars. Photometric data for the four standard stars, obtained during these two observing runs, are given in the bottom lines of Tables 1 and 2 .
The data were reduced to the standard U P X Y Z V S system described by S t r a i zys (1992) . This was done through observations during each observing run of 26 standard stars taken from the Cygnus Standard Region (CSR) list by Zdanavi cius & Cernien_ e (1985) . When performing reductions, we have combined our own measurements of CSR stars over the course of ve years with their published data, producing re ned magnitudes and colors that retain the overall zero points and color scales of the Zdanavi cius & Cernien_ e system, but with betterprecision and internal consistency. Due to the large di erence in magnitude between the CSR standards (all V < 7:0) and the program stars (the most part of which are fainter than V 10), we have additionally used in the V -magnitude transformation procedure the observations of a number of Hipparcos stars down to 10 mag that were measured during the same observing runs within our other programs. The transformations were very satisfactory. The typical r.m.s. scatter of the standard stars about the reduction curves amounted to 0:005 for color indices Z{V and V {S and to 0:01 for the remaining colors and magnitude V .
All data reduction and analysis procedures were accomplished by automatic reduction techniques developed by A. Kazlauskas (private communication). Along with commonly used techniques, the reduction procedure involved also the subtraction of temperature e ects on the transmittance of the glass lters, as recommended by Sperauskas (1974) . The dependence of extinction coe cients on spectral type, luminosity a n d i n terstellar reddening (see Zdanavi cius 1996) was also taken into account.
During the two observing runs a total of 215 measurements has been obtained for all 87 stars in the eld that were found in the Kharchenko (1987) proper motion catalog having photographic magnitudes down to 13.6. A nding chart for the observed stars is provided in Figure 1 . The identi cation numbers in the eld are from the Kharchenko catalog. 
CATALOG OF OBSERVATIONS
The catalog of photometry for the 87 stars measured in KA 10 is presented in Table 1 in which w e list KA identi cations (according to Kharchenko 1987) , the equatorial coordinates (2000), the observed V -magnitudes and color indices of the Vilnius system, and the number of observations. It should be noted that V magnitudes of the Vilnius system (the e ective wavelength of the passband is 544 nm) are very close to those of the U B Vsystem.
The catalog extends to V = 13.5, but is complete only down to 13.0 mag. The standard deviations of a single observation in the observed colors and magnitude V , as estimated by means of repeated measurements (each s t a r w as observed from 2 to 4 times), are within 0:02 mag, except for the color indices U ; P and P ; X for which the errors at V 13.0 amount to 0:03 mag.
QUANTITATIVE CLASSIFICATION
Methods for quantitative classi cation of stars in the Vilnius system are described in a number of papers (see, e.g., Strai zys 1992, Bartkevi cius & Lazauskait_ e 1996 and references therein). We recall here only the main points of the techniques used in the present w ork.
Photometric classi cation in terms of spectral type, M V , and color excess E Y ;V due to interstellar reddening was performed by means of \photometric boxes". The principle of the method is to nd from an extended database a set of standard stars (\box") having the same reddening-free parameters Q and hence the same physical parameters as the observed star and, then, to ascribe to the latter the appropriate \box" parameters: spectral type, M V , and intrinsic color index (Y ;V ) 0 which is then subtracted from the observed Y {V to obtain the reddening E Y ;V . An approximate value of metallicity, accurate at the 0.2{0.3 dex level, can also be determined in the same way. The method uses matching a series of di erent reddening-free Q parameters which are de ned as Q 1234 = ( m 1 ; m 2 ) ; (E 12 =E 34 )(m 3 ; m 4 )
(1) where E 12 =E 34 is the color excess ratio, and extracts for each star a set of standards for which
is found to be a minimum. Here, Q i are the di erences between the corresponding Q-parameters of the observed star and standard star, and n is the numberofQ-parameters involved. We h a ve used in this work ve di erent parameters Q and a set of ve standard stars in each extracted photometric \box". Q-parameters of the stars were calculated using the normal extinction law (Strai zys 1992). Bartkevi cius & Sperauskas (1983) . The stars at high Galactic latitudes, being mostly of spectral types from F to M, lie well within the calibrated region, therefore the derived values of Fe/H] should be accurate to within 0:15 dex, a typical error of calibration. However, before we can apply these calibrations, we must rst examine the interstellar reddening in the direction of the eld and adopt, if it is necessary, the appropriate dereddening corrections to the observed color indices.
For this, the individual values of E Y ;V were averaged over several distance intervals. The histogram distributions shown in Fig. 2 are centered around the reddening E Y ;V = 0.02, suggesting the presence of a small amount of reddening in each distance range. The reddening E Y ;V = 0.02, or the corresponding extinction A V = 0.08, keeps probably out to 600 pc. Beyond this distance the distribution of E Y ;V shows a slightly greater mean value, 0.03 mag (A V = 0.12). These values are generally in agreement with most literature estimates in the regions of the Galactic poles. However, the dispersion of individual reddening values is of the same order as their mean, and this hardly enables us to distinguish between these two reddening values. Assuming that there is no appreciable di erential reddening from star to star within each of the distance intervals, we adopt for the KA 10 stars the above mean values of E Y ;V for determining of Remarks on multiplicity: KA 10{071. CCDM 01199+0350 AB. Star in a double system ( = 3 . 9 00 , = 2 1 2 ,
KA 10{080. CCDM 01202+0304 AB. Star in a double system ( = 0 . 3 00 , = 3 0 8 , V = 0.9 mag). Vilnius photometry and classi cation for the two double stars result from the combined light of the components. intrinsic color indices. Using the mean reddening for a given distance instead of individual values of E Y ;V should minimize to some extent the uncertainties in metallicity and temperature determinations.
The derived photometric parameters for the stars in KA 10 are presented in Table 2 , where the columns contain: (1) KA identication, (2) BD number, whenever available, (3) the estimated photometric spectral type, (4) the unreddened (Y ; V ) 0 index inferred from the observed Y {V by subtracting the mean reddening found for a given distance interval, (5) absolute magnitude, (6) metallicity Fe/H], (7) individual value of E Y ;V , and (8) Qvalue (Eq. 2) which re ects the accuracy of classi cation. An asterisk following the KA number indicates that a remark concerning multiplicity is found at the end of the catalog. HD numbers,if available, are given in the column labelled \Notes". In the bottom lines of the table, the photometric parameters of the four extinction stars determined from the present observations are also given.
CONCLUDING REMARKS
Seven-color Vilnius photometry has been completed in the last of the eight Kiev proper motion elds selected for photoelectric multicolor observations, KA 10. A total of 87 stars have been observed in this eld, for which w e derived the main photometric parameters: spectral type, absolute magnitude, metallicity, and interstellar reddening. The catalog of present observations extends to V = 13.5 mag, but is complete only down to 13.0 mag. The sample, if taken alone, is certainly not large enough to carry out a meaningful analysis. For a comprehensive statistical treatment, these data will becombined with our previous seven-color observations of 577 stars obtained in the remaining seven elds near the Galactic poles, which are also complete down to V = 13.0 mag. A full photometric analysis, including references to all the earlier work, will be given by Barta si ut_ e & Bogdanovi cius (2003) .
For analysis of the kinematic data in this and other KA elds with available Vilnius photometry, a radial velocity program has been also started (Sperauskas et al. 2002) . Until recently, radial velocities for 327 stars were measured using a CORAVEL-type spectrometer. The combined photometric, astrometric, and radial velocity data from bothpoles will beused to di erentiate the thick disk and thin disk stars and to investigate the kinematical and chemical properties of these populations in the direction perpendicular to the Galactic plane. ACKNOWLEDGMENTS. This work was supported by the Lithuanian State Science and Studies Foundation grant No. T-543.
